Calcium-dependent actions of gonadotropin-releasing hormone on pituitary guanosine 3',5'-monophosphate production and gonadotropin release.
The effects of gonadotropin-releasing hormone (GnRH) on cGMP production and LH release in cultured rat pituitary cells are markedly dependent upon the extracellular calcium concentration. The absence of calcium from incubation media caused almost complete loss of the GnRH effects on cGMP production and LH release but did not change the stimulation of cAMP accumulation by GnRH in the pituitary of the adult male rat. In female rat pituitary cells, reduction of the extracellular calcium concentration increased the concentration of GnRH required to produce half-maximal LH release and decreased the maximal gonadotropin output but had no significant effect on basal LH release. The divalent cation ionophore A23187 stimulated LH release, and this action was dependent on extracellular calcium. Both GnRH and A23187 were found to have maximal effects when the calcium concentration was 0.6 mM, and their actions were not additive. The calcium antagonists, verapamil and lanthanum, caused concentration-dependent inhibition of the actions of GnRH, with half-maximal blockade values of 10(-5) and 3 X 10(-6) M, respectively, and had no effect on basal LH release. The binding of a radioiodinated GnRH analog, [D-Ser(t-Bu)6]des-Gly10-GnRH-N-ethylamide, to pituitary GnRH receptors was unchanged in the absence of extracellular calcium. These observations demonstrate that stimulation of pituitary cGMP production and LH release by GnRH is dependent on extracellular calcium. The site at which calcium is required during GnRH action is at a postreceptor locus before cGMP formation.